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INTRODUCTION 

This Open-File Report makes available raw analytical data from laboratory procedures completed to estimate the age of sediment 
samples collected during geologic investigations funded or partially supported by the Utah Geological Survey (UGS). Table 1 
provides the approximate location for the Wendover core and table 2 provides sample numbers and depths. The references listed 
in table 1 generally provide additional information such as geologic setting and the significance or interpretation of the core 
material in the context of the area where it was collected. Figure 1 in the appendix provides preliminary amino acid racemiza-
tion (AAR)-based age estimates for the Wendover core sediments by correlating ostracode AAR values to those from the Bur-
mester core (Oviatt and others, 1999). This report was prepared by the Northern Arizona University Amino Acid Geochronology 
Laboratory under contract to the UGS. For more details on this geochronologic technique (AAR), see Miller and others (2013). 
These data are highly technical in nature and proper interpretation requires considerable training in the applicable laboratory and 
geochronologic techniques.

In conjunction with ongoing geologic mapping by the UGS and other research near the Bonneville Salt Flats, Oviatt suggested 
this project and advised Clark on the collection of sediment samples containing ostracodes from several depths in the Wendover 
core. The core was collected by A.J. Eardley (University of Utah) in 1960 and is archived at the Utah Core Research Center in 
Salt Lake City. A detailed log of the core has not been published. Eight samples were submitted in 2021 to the Northern Arizona 
University Amino Acid Geochronology Laboratory, operated by Bright, from approximate depths (feet and inches) in the core 
indicated in table 2. The sample depths are considered approximate because the sediment core is now dried out and broken, and 
core segments have been handled by several individuals at the core repository. After lab preparation work, Bright determined that 
six samples of ostracode valves were appropriate for AAR analysis. Sample WC#7 was omitted from AAR analysis because it 
did not contain any ostracodes other than very small, rare valve fragments (see below). Ooids were analyzed from sample WC#5 
in order to compare ooid calcite to ostracode calcite. Lab analyses were completed in 2021.

Table 1. Wendover core location.

Notes:

The Wendover core location is approximate. Shuey (1971) and Williams (1994) gave the location of the Wendover core to the nearest quarter 
section (SE1/4, Sec. 15, T. 1 S., R. 18 W.). For this report, we have assumed that the Wendover core was taken at the center of the 1/4 section, 
and we have estimated the coordinates of that spot. However, to be consistent with Oviatt and others (2020) we assume higher precision. It 
should be noted, however, that the precise location of the core, more than 60 years after it was taken, is not known.

DISCLAIMER

This open-file release is intended as a data repository for information gathered in support of various Utah Geological Survey 
(UGS) projects. The data are presented as received from the Northern Arizona University Amino Acid Geochronology Labora-
tory, and do not necessarily conform to UGS technical, editorial, or policy standards; this should be considered by an individual 
or group planning to take action based on the contents of this report. The Utah Department of Natural Resources, Utah Geo-
logical Survey, makes no warranty, expressed or implied, regarding the suitability of this product for a particular use. The Utah 
Department of Natural Resources, Utah Geological Survey, shall not be liable under any circumstances for any direct, indirect, 
special, incidental, or consequential damages with respect to claims by users of this product.

Core ID 7.5' quadrangle UTM83-12 E UTM83-12 N

WC Salduro 257501 4513544

Latitude WGS84 (°N) Longitude WGS84 (°W)

40.73712 113.87185

References

Shuey (1971); Williams (1994); 
Clark and others (2020a); Clark 
and others (in prep); Oviatt and 
others (2020)

as above
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UGS Sample ID Approximate Depth ft. in. Lab ID (UAL)
WC#1 10' 1" 21620
WC#2 11' 0" 21621
WC#3 59' 0" 21622
WC#4 102' 3" 21623
WC#5 102' 8" 21624
WC#6 170' 6" 21625
WC#7 170' 6"     --  
WC#8 220' 0" 21626

Table 2. Wendover core samples.

Notes:

Sample WC#7 did not contain any ostracodes other than very small, rare valve fragments.

RESULTS

The analytical data can be accessed electronically as an Excel document attached to the PDF file of this report and available at 
https://ugspub.nr.utah.gov/publications/open_file_reports/ofr-741/ofr-741.xlsx.

A discussion of the results and plot of D/L Asp values from the Wendover and Burmester cores and their geochronologic con-
text (figure 1) are presented in the appendix. The results from the Wendover core are similar to those from other sediment cores 
in the vicinity of Great Salt Lake and the Great Salt Lake Desert, including Burmester, S-28, Saltair, and Knolls (see Oviatt 
and others, 1999, 2020; Clark and others, 2020a, 2020b). AAR results from the latter three cores have not yet been published. 

It should be noted that the two uppermost samples from the Wendover core (from depths 10' 1", and 11'), gave D/L Asp ratios 
similar to those in the sample of Lake Bonneville age in the Burmester core (figure 1). In our interpretation, this indicates that 
the sediments near the top of the Wendover core are approximately of Lake Bonneville age, but the AAR technique is likely 
not sensitive enough to distinguish Lake Bonneville-aged sediments from sediments slightly older or slightly younger. Age 
estimates derived from AAR likely have uncertainties on the order of ± 20 percent. Ostracode-based amino acid geochronology 
readily distinguishes Lake Bonneville sediments (~30 ka to 13 ka) from Little Valley lake sediments (~ 150 ka) (Oviatt and 
others, 1999), however, ostracode AAR values from Lake Bonneville sediments overlap with values from the Cutler Dam lake 
cycle (~60 ka) (Kaufman and others, 2001). In our interpretation, the uppermost Wendover core samples have to be slightly 
older than Lake Bonneville because, based on field and stratigraphic relationships in the Bonneville Salt Flats area, no Lake 
Bonneville sediments are present (Clark and others, 2020a, in preparation).

ACKNOWLEDGMENTS

Funding for the AAR analyses was provided by the STATEMAP component of the National Cooperative Geologic Mapping 
Program. We thank Jeremiah Bernau (University of Utah), Grant Willis, Stephanie Carney, and Michael Hylland (all UGS) 
for reviews.

REFERENCES

Clark, D.L., Oviatt, C.G., Hardwick, C.L., and Page, D., 2020a, Interim geologic map of the Bonneville Salt Flats and east part of the 
Wendover 30' x 60' quadrangles, Tooele County, Utah—year 3: Utah Geological Survey Open-File Report 731, 30 p., 2 plates, scale 
1:62.500, https://doi.org/10.34191/OFR-731.

Clark, D.L., Oviatt, C.G., and Dinter, D.A., 2020b, Geologic map of the Tooele 30' x 60' quadrangle, Tooele, Salt Lake, and Davis Counties, 
Utah: Utah Geological Survey Map 284DM, 48 p., 2 appendices, 4 plates, scale 1:62,500, https://doi.org/10.34191/M-284DM.

https://ugspub.nr.utah.gov/publications/open_file_reports/ofr-741/ofr-741.xlsx
https://doi.org/10.34191/OFR-731
https://doi.org/10.34191/M-284DM


3Amino acid racemization geochronology results from the Wendover core in the Salduro quadrangle, Utah

Clark, D.L., Oviatt, C.G., Miller, D.M., Felger, T.J., Hardwick, C.L., Langenheim, V.E., Bowen, B.B., Bernau, J.A., and Page, D., in 
preparation, Interim geologic map of the Bonneville Salt Flats and east part of the Wendover 30' x 60' quadrangles, Tooele County, Utah: 
Utah Geological Survey Open-File Report, scale 1:62,500.

Kaufman, D.S., Foreman, S.L., Bright, J., 2001, Age of the Cutler Dam Alloformation (Late Pleistocene), Bonneville Basin, USA: Quaternary 
Research, v. 56, p. 322–334.

Miller, G.H., Kaufman, D.S., and Clarke, S.J., 2013, Amino acid dating, in Elias, S.A., editor, The Encyclopedia of Quaternary Sciences, v. 
1, 37–48.

Oviatt, C.G., Clark, D.L., Bernau, J.A., and Bowen, B.B., 2020, Data on the surficial deposits of the Great Salt Lake Desert, Bonneville Salt 
Flats and east part of the Wendover 30' x 60' quadrangles, Tooele County, Utah: Utah Geological Survey Open-File Report 724, 70 p., 
https://doi.org/10.34191/OFR-724.

Oviatt, C.G., Thompson, R.S., Kaufman, D.S., Bright, J., and Forester, R.M., 1999, Reinterpretation of the Burmester core, Bonneville basin, 
Utah: Quaternary Research, v. 52, p. 180–184.

Shuey, R.T., 1971, Paleomagnetic chronology and correlation of Great Salt Lake Basin sediments: National Science Foundation, Final 
technical report for grant GA-16134, 15 p.

Williams, S.K., 1994, Late Cenozoic tephrochronology of deep sediment cores from the Bonneville basin, northwest Utah: Geological 
Society of America Bulletin, v. 105, p. 1517–1530.

 

https://doi.org/10.34191/OFR-724


Utah Geological Survey

APPENDIX

Discussion of AAR Results for the Wendover Core 
by Jordon Bright and Darrell Kaufman

(The following text has been updated and modified from an email from J. Bright to D.L. Clark on February 8, 2021.)

Attached are the amino acid racemization results for ostracodes that I recovered from the Wendover core samples that you 
forwarded. The “AAR Results” tab shows all of the data with some summary graphs. The ILC data are the Inter-Lab Comparison 
standards (Wehmiller, 1984), which all amino acid geochronology labs analyze for inter-comparison of their results (Powell 
and others, 2013). The “AAR Summary” tab shows averaged D/L values and concentration data in stratigraphic order, as well 
as two graphs showing D/L values and amino acid concentrations plotted by core depth.

Analytically, the samples ran well. Each subsample comprised plenty of material, but the ostracode valves were thin, so I 
decided to err on the side of caution and used larger subsamples than usual. All but one of the AAR samples was comprised 
exclusively of Limnocythere staplini valves. Sample UAL 21624 (~ 102' 8'') comprises rod-shaped ooids.

The results from one run are highlighted in red because they exceeded one of our primary criteria for identifying aberrant results 
following Kosnik and Kaufman (2008). Serine is easily decomposed and should not be present in large quantities in fossils. 
Conversely, aspartic acid is more stable through time and often makes up a large portion of the aminos present. Runs with a 
peak area ratio for L-Ser/L-Asp ≥ 0.8 likely contain some modern contamination and are therefore excluded from the mean and 
standard deviation calculations.

The two runs highlighted in blue were excluded because their D/L values deviated from other subsamples from the same 
horizon (Kosnik and Kaufman, 2008). This is shown at the far right of the Results sheet in the cross-plot of D/L Asp vs. D/L 
Glu values for each sample. These two runs can be visually (albeit somewhat subjectively) excluded as they fall off the trend 
of the remaining subsamples in the group.

Of the 42 subsamples analyzed, only three (7%) met one of the two exclusion criteria. That is about half of the typical rejection 
rate for microfossils in our lab, which is usually closer to 15%.

I also ran ooids from the 102' 8" sample. I was curious how they compared to ostracode calcite, primarily to see if they could 
be useful in future Bonneville AAR studies. They plot well off of the ostracode data trend (see graphs at bottom of Results 
tab). This is indicative of their different protein composition, possibly related to an abundance of bacteria. Thus, the ooid AAR 
values are not plotted on figure 1, but they are plotted for comparison in the supplementary analytical data file.

On the Summary tab, the D/L and concentration data are summarized as means, standard deviation (stdev), and coefficients of 
variation (CV) based on the multiple subsamples analyzed for each sample. As expected, the D/L values increase with depth 
(i.e., time) and the amino acid concentrations decrease with depth. One exception is the D/L Asp values from 170' 6", which are 
lower than the sample that is stratigraphically above it. The other amino acid D/L values progressively increase with depth. All 
of the amino acid concentration values for that sample are also abnormally low compared to the other samples.

All but two of the core samples contained a monospecific assemblage of L. staplini valves. Core sample WC#5 (102' 8") 
contained only rare monospecific fragments of juvenile L. staplini valves, in association with abundant ooids. Overall, the 
L. staplini valves are smooth, similar to what has been reported for the Cutler Dam lake cycle (Oviatt and others, 1987). The 
monospecific L. staplini assemblages suggest shallow, saline lake conditions that did not exceed Stansbury-type (1380 m) lake 
levels (Oviatt and others, 1987; Oviatt, 2017). This interpretation assumes that the hydrochemistry of pre-Bonneville lake 
cycles evolved similarly to Lake Bonneville, which seems reasonable (Balch and others, 2005). The ostracode assemblage in 
core sample WC#6 (170' 6") is distinct from the other samples. In addition to L. staplini, the ostracode assemblage includes 
juveniles of Cyprideis and Heterocypris, and Candona rawsoni type valves, and there are several fragments of gastropod 
shells. Based on previous work (e.g., Balch and others, 2005), the Cyprideis and Heterocypris represent a wetland/marsh 
environment rather than a lake. Neither ostracode persists during large-scale lake level fluctuations that eliminate lake marginal 
wetlands/marshes (Balch and others, 2005; Oviatt, 2017). None of the Wendover core samples contained an ostracode fauna 
indicative of deeper lakes (e.g., Oviatt, 2017), although only a limited number of core samples were provided and a detailed 
paleoenvironmental analysis was not the purpose of this study. Core sample WC#7 (197' 0'') did not contain any ostracodes 
other than a few very small and unidentifiable valve fragments.
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And then lastly, I plotted the Wendover D/L Asp values against published data for the Burmester core (Oviatt and others, 1999). 
The plot is solely based on D/L Asp values and sample depth. It shows that the Wendover D/L Asp values line up well with D/L 
Asp values from the Bonneville, Little Valley, and Lava Creek lake cycles from the Burmester core.
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Figure 1. Plot of average D/L Asp values (± 1s) from ostracode valves versus depth from 
the Wendover and Burmester sediment cores. Refer to Oviatt and others (1999) for data 
on the Burmester core. The four major Pleistocene lake cycles (in stratigraphic order) 
are indicated at the bottom. Lake chronology is as follows:  Lake Bonneville 30 to 13 ka, 
Little Valley Lake ~150 ka, Pokes Point Lake ~430 ka, and Lava Creek Lake ~630 ka 
(Oviatt and others, 1999). 
 

Figure 1. Plot of average D/L Asp values (± 1σ) from ostracode valves versus depth from the Wendover and Burmester sediment cores. Refer 
to Oviatt and others (1999) for data on the Burmester core. The four major Pleistocene lake cycles (in stratigraphic order) are indicated at 
the bottom. Lake chronology is as follows:  Lake Bonneville 30 to 13 ka, Little Valley Lake ~150 ka, Pokes Point Lake ~430 ka, and Lava 
Creek Lake ~630 ka (Oviatt and others, 1999).



AAR Results

		Ostracode samples: Sonicate = no, 3% H2O2 = 2 hrs; hydrolysis time = 6 hours  (8ul 6M HCl : 4ul L-hArg)

		Ooid sample was sonicated and leached ~ 50% by mass, then subsampled. Hydrolysis time = 6 hours  (8ul 6M HCl : 4ul L-hArg)

		High LSer/LAsp  (potential for contamination or atypical racemization; typical 0.8 cutoff)

		Off trend of sample

		Outside +/- 2s  sample mean DL



																												L Ser/ L Asp								Concentration pMol/vial												Peak Areas

		UAL		Core name		depth (ft in)		Genus/species		n 		D/L Asp		D/L Glu		D/L Ser		D/L Ala		D/L Val		D/L Phe		D/L Ile		D/L Leu				[Asp]		[Glu]		[Ser]		[Ala]		[Val]		[Phe]		[Ile]		[Leu]		[total]		L Asp		D Asp		L Glu		D Glu		L Ser		D Ser		Gly		L Ala		L hArg		D Ala		L Val		D Val		L Phe		L Ile		D Phe		L Leu		D Ile		D Leu

		21620 A		Wendover		~ 10' 1"		Limnocythere staplini		10		0.208		0.038		0.078		0.134		0.029		0.053		0.022		0.024		0.7		350		275		204		176		58		39		46		80		1228		14047		2916		12856		484		9170		714		9284		7521		1941		1011		2746		79		1814		2180		96		3805		48		92

		21620 B		Wendover		~ 10' 1"		Limnocythere staplini		10		0.177		0.031		0.053		0.104		0.022		0.044		0.016		0.019		0.8		396		356		288		201		80		60		68		120		1570		14688		2595		15051		467		11949		639		10594		7953		1745		827		3414		74		2515		2942		110		5149		47		95

		21620 C		Wendover		~ 10' 1"		Limnocythere staplini		10		0.226		0.041		0.103		0.124		0.037		0.061		0.030		0.030		0.5		316		230		153		155		44		27		33		56		1013		13245		2993		11354		465		7116		736		7673		7084		2057		881		2183		80		1290		1631		79		2816		49		85

		21620 D		Wendover		~ 10' 1"		Limnocythere staplini		10		0.193		0.034		0.064		0.107		0.027		0.048		0.019		0.019		0.7		310		263		207		155		56		41		46		82		1161		13539		2608		13255		444		10110		647		8922		7292		2080		777		2849		76		2038		2347		97		4162		44		81

		21620 E		Wendover		~ 10' 1"		Limnocythere staplini		10		0.217		0.036		0.073		0.113		0.028		0.083		0.027		0.066		0.7		308		252		196		162		52		31		35		62		1099		12772		2766		12256		447		9210		673		7829		7332		2016		827		2532		71		1459		1714		121		2939		47		193

		21620 F		Wendover		~ 10' 1"		Limnocythere staplini		10		0.225		0.041		0.105		0.120		0.038		0.076		0.029		0.037		0.5		275		201		132		135		38		23		28		49		881		11123		2508		9567		395		5906		618		6581		5982		1982		719		1836		69		1042		1346		79		2329		40		86

		21620 G		Wendover		~ 10' 1"		Limnocythere staplini		10		0.230		0.042		0.106		0.120		0.038		0.099		0.028		0.026		0.5		327		237		151		158		46		27		33		56		1034		13752		3169		11775		496		7053		745		7685		7319		2071		877		2272		86		1272		1656		126		2804		46		72

		21620 H		Wendover		~ 10' 1"		Limnocythere staplini		10		0.216		0.039		0.084		0.113		0.030		0.061		0.024		0.026		0.6		372		286		203		182		59		38		45		79		1264		13782		2973		12433		484		8436		707		8320		7392		1804		835		2591		79		1599		1978		98		3459		48		89

								average				0.216		0.039		0.087		0.119		0.032		0.069		0.026		0.033				323		249		178		161		50		32		38		66		1097

								stdev				0.013		0.003		0.017		0.009		0.005		0.018		0.004		0.016				31		29		32		15		8		7		8		14		133

								CV				6.0		7.9		19.5		7.7		15.3		26.2		16.4		47.7				10		12		18		10		16		22		20		21		12

		21621 A		Wendover		~ 11' 0"		Limnocythere staplini		10		0.261		0.055		0.165		0.150		0.059		0.094		0.074		0.200		0.5		135		89		58		68		17		13		10		18		406		6188		1614		4870		269		2866		472		3046		3417		2318		514		908		54		676		517		63		863		38		173

		21621 B		Wendover		~ 11' 0"		Limnocythere staplini		10		0.259		0.055		0.216		0.148		0.061		0.192		0.074		0.061		0.3		146		87		48		70		15		6		8		13		392		6003		1553		4288		237		2043		442		2600		3154		2069		466		711		44		261		367		50		615		27		38

		21621 C		Wendover		~ 11' 0"		Limnocythere staplini		10		0.242		0.048		0.186		0.124		0.044		0.097		0.034		0.123		0.4		234		153		90		137		30		17		16		28		705		8690		2104		6713		321		3487		650		4532		5631		1843		696		1339		60		707		704		68		1169		24		144

		21621 D		Wendover		~ 11' 0"		Limnocythere staplini		10		0.263		0.056		0.218		0.161		0.059		0.094		0.072		0.082		0.4		291		175		100		148		31		17		16		26		805		11593		3050		8333		465		4146		904		4779		6417		2011		1032		1467		86		762		755		72		1219		55		100

								average				0.256		0.054		0.196		0.146		0.056		0.119		0.064		0.117				202		126		74		106		23		13		12		21		577

								stdev				0.010		0.004		0.026		0.016		0.008		0.048		0.020		0.061				75		45		25		43		9		5		4		7		210

								CV				3.7		7.1		13.1		10.8		13.8		40.7		31.6		52.7				37		35		34		41		38		39		35		35		36

		21622 A		Wendover		~ 59' 0"		Limnocythere staplini		10		0.370		0.094		0.252		0.254		0.084		0.221		0.098		0.118		0.3		164		99		44		79		23		7		10		12		438		5982		2216		4523		424		1741		439		2589		3142		2000		798		1078		91		273		449		60		547		44		64

		21622 B		Wendover		~ 59' 0"		Limnocythere staplini		10		0.359		0.090		0.201		0.262		0.077		0.223		0.092		0.121		0.3		217		135		67		110		30		10		14		18		600		8020		2879		6215		558		2791		560		3786		4383		2007		1151		1405		109		392		628		88		790		58		95

		21622 C		Wendover		~ 59' 0"		Limnocythere staplini		10		0.368		0.094		0.263		0.264		0.086		0.269		0.105		0.308		0.3		173		103		43		84		23		7		10		15		458		6378		2348		4760		445		1711		450		2839		3359		2014		885		1048		90		272		452		73		569		47		175

		21622 D		Wendover		~ 59' 0"		Limnocythere staplini		10		0.361		0.088		0.251		0.235		0.087		0.314		0.104		0.274		0.3		158		96		40		75		21		6		9		12		416		4779		1725		3621		318		1333		334		2121		2505		1650		589		797		70		180		321		57		386		33		106

		21622 E		Wendover		~ 59' 0"		Limnocythere staplini		10		0.339		0.078		0.173		0.225		0.064		0.194		0.065		0.191		0.4		231		153		74		114		37		13		17		26		666		8789		2982		7238		564		3224		558		3926		4759		2039		1070		1764		112		557		810		108		1131		53		216

		21622 F		Wendover		~ 59' 0"		Limnocythere staplini		10		0.357		0.087		0.221		0.252		0.088		0.287		0.097		0.182		0.3		207		131		59		102		27		8		11		15		560		6127		2189		4850		422		1954		433		2539		3265		1606		824		994		87		245		407		70		497		40		90

		21622 G		Wendover		~ 59' 0"		Limnocythere staplini		10		0.367		0.094		0.286		0.260		0.089		0.237		0.103		0.159		0.2		166		100		39		81		22		6		9		11		433		5576		2047		4182		394		1382		396		2476		2956		1838		770		937		83		215		375		51		434		39		69

								average				0.364		0.091		0.246		0.255		0.085		0.259		0.100		0.194				181		111		49		89		24		7		10		14		484

								stdev				0.005		0.003		0.030		0.011		0.004		0.038		0.005		0.080				25		18		12		14		3		1		2		2		77

								CV				1.5		3.6		12.4		4.1		4.9		14.6		5.0		41.3				14		16		24		16		14		20		18		18		16

		21623 A		Wendover		~ 102' 3"		Limnocythere staplini		12		0.413		0.127		0.241		0.302		0.117		0.279		0.130		0.178		0.3		225		155		60		118		32		10		14		19		632		8146		3366		7030		894		2465		593		4441		4630		2046		1399		1464		171		389		616		109		822		80		146

		21623 B		Wendover		~ 102' 3"		Limnocythere staplini		12		0.410		0.126		0.267		0.299		0.116		0.311		0.136		0.146		0.3		203		137		48		107		30		8		13		17		563		6344		2600		5381		676		1670		447		3745		3617		1762		1082		1180		137		280		503		87		647		68		94

		21623 C		Wendover		~ 102' 3"		Limnocythere staplini		12		0.408		0.123		0.248		0.298		0.116		0.269		0.125		0.138		0.3		234		160		58		118		31		10		14		19		645		7734		3152		6643		819		2180		540		4037		4244		1862		1263		1303		151		361		571		97		773		72		106

		21623 D		Wendover		~ 102' 3"		Limnocythere staplini		12		0.411		0.128		0.250		0.307		0.118		0.307		0.134		0.207		0.3		208		142		51		108		28		8		12		17		574		7238		2978		6154		787		1991		498		3844		4052		1961		1243		1235		146		295		529		91		709		71		146

		21623 E		Wendover		~ 102' 3"		Limnocythere staplini		12		0.413		0.129		0.286		0.299		0.117		0.335		0.136		0.185		0.2		223		149		50		115		29		8		12		17		605		6937		2862		5801		748		1716		491		3857		3869		1755		1155		1154		135		274		480		92		639		65		119

		21623 F		Wendover		~ 102' 3"		Limnocythere staplini		12		0.407		0.123		0.261		0.297		0.118		0.279		0.127		0.131		0.3		204		140		50		106		29		9		13		17		567		7206		2936		6211		764		1982		518		4135		4048		1988		1204		1268		150		342		555		95		748		70		98

		21623 G		Wendover		~ 102' 3"		Limnocythere staplini		14		0.410		0.129		0.253		0.296		0.111		0.222		0.122		0.105		0.3		252		171		65		131		35		11		16		22		702		9060		3715		7671		990		2624		665		4926		5144		2030		1522		1605		179		470		704		105		993		86		104

								average				0.410		0.126		0.258		0.300		0.116		0.286		0.130		0.156				221		151		55		115		31		9		13		18		613

								stdev				0.002		0.003		0.015		0.004		0.002		0.036		0.006		0.035				18		12		6		9		2		1		1		2		51

								CV				0.6		2.0		5.9		1.2		2.0		12.7		4.3		22.8				8		8		12		8		8		13		9		9		8

		21624 A		Wendover		~ 102' 8"		ooids 		10		0.253		0.235		0.096		0.290		0.086		0.120		0.084		0.354		0.3		105		75		29		41		22		17		11		19		319		3600		912		2624		617		1133		109		1647		1359		1719		394		882		76		650		447		78		602		38		213

		21624 B		Wendover		~ 102' 8"		ooids 		11		0.257		0.231		0.100		0.307		0.085		0.148		0.091		0.511		0.4		93		65		36		42		21		14		10		18		299		3525		906		2520		581		1558		156		1557		1546		1906		475		916		78		599		431		89		554		39		283

		21624 C		Wendover		~ 102' 8"		ooids 		10		0.271		0.254		0.108		0.331		0.084		0.165		0.108		0.457		0.3		96		71		24		37		19		14		9		15		285		2846		772		2116		537		800		87		1384		1052		1501		349		645		54		446		303		74		399		33		182

		21624 D		Wendover		~ 102' 8"		ooids 		7		0.282		0.266		0.177		0.330		0.112		0.256		0.125		0.944		0.2		84		68		18		33		16		12		8		18		257		3073		867		2539		675		702		124		1645		1156		1883		382		690		77		455		343		117		440		43		415

		21624 E		Wendover		~ 102' 8"		ooids 		6		0.244		0.248		0.082		0.272		0.089		0.154		0.094		0.488		0.4		65		53		20		27		15		12		7		13		211		2614		637		2117		524		918		76		1360		1067		2010		291		683		61		536		344		82		428		32		209

		21624 F		Wendover		~ 102' 8"		ooids 		7		0.274		0.232		0.101		0.295		0.106		0.190		0.129		0.513		0.3		78		61		22		33		18		13		9		16		250		3057		837		2449		568		1008		102		1648		1277		1985		376		787		83		538		389		102		532		50		273

								average				0.264		0.244		0.111		0.304		0.094		0.172		0.105		0.544				87		65		25		36		18		14		9		17		270

								stdev				0.014		0.014		0.034		0.023		0.012		0.047		0.019		0.204				14		8		7		6		3		2		1		2		39

								CV				5.5		5.8		30.3		7.7		12.9		27.4		17.8		37.5				16		12		27		16		15		13		15		14		14

		21625 A		Wendover		~ 170' 6"		Limnocythere staplini		13		0.398		0.167		0.138		0.503		0.179		0.351		0.207		0.333		0.3		63		40		15		38		8		4		4		7		180		2252		897		1692		283		667		92		1738		1251		1986		629		336		60		130		173		46		278		36		93

		21625 B		Wendover		~ 170' 6"		Limnocythere staplini		13		0.370		0.147		0.090		0.463		0.152		0.273		0.124		0.112		0.4		65		42		21		38		9		5		5		9		195		2414		893		1840		271		971		88		1519		1321		2021		612		406		62		203		234		55		421		29		47

		21625 C		Wendover		~ 170' 6"		Limnocythere staplini		14		0.397		0.167		0.104		0.521		0.149		0.354		0.134		0.145		0.4		51		38		18		36		10		5		4		7		168		1870		741		1656		277		825		86		1232		1186		2031		618		428		64		169		196		60		301		26		44

		21625 D		Wendover		~ 170' 6"		Limnocythere staplini		13		0.381		0.144		0.083		0.472		0.129		0.274		0.122		0.119		0.5		78		60		33		55		17		7		7		12		270		2923		1114		2711		391		1579		131		2042		1923		2063		909		767		99		293		343		80		546		42		65

								average				0.387		0.156		0.104		0.490		0.152		0.313		0.147		0.177				65		45		22		42		11		5		5		9		203

								stdev				0.013		0.013		0.025		0.027		0.021		0.046		0.040		0.105				11		10		8		9		4		2		1		2		46

								CV				3.5		8.0		23.7		5.5		13.6		14.6		27.6		59.0				17		23		36		21		36		31		28		26		22

		21626 A		Wendover		~ 220' 0"		Limnocythere staplini		25

Jordon Bright: Jordon Bright:
very small juvenile valves
very thin 
same for all subsamples		0.520		0.214		0.160		0.523		0.212		0.582		0.313		0.530		0.4		164		116		46		97		23		7		11		18		481		5597		2909		4956		1059		2080		333		2751		3322		2081		1738		974		207		239		429		139		598		134		317

		21626 B		Wendover		~ 220' 0"		Limnocythere staplini		25		0.528		0.208		0.240		0.555		0.222		0.422		0.320		0.463		0.3		143		102		30		83		20		5		9		14		407		4915		2594		4428		921		1281		308		2592		2783		2096		1545		839		186		197		360		83		511		115		237

		21626 C		Wendover		~ 220' 0"		Limnocythere staplini		25		0.507		0.197		0.184		0.524		0.196		0.332		0.265		0.355		0.3		156		114		38		88		22		7		11		18		454		5383		2731		4973		982		1673		308		2759		3011		2086		1577		965		189		285		458		95		688		121		244

		21626 D		Wendover		~ 220' 0"		Limnocythere staplini		25		0.476		0.178		0.122		0.461		0.169		0.292		0.141		0.357		0.5		102		80		35		59		17		8		9		17		328		3503		1666		3457		614		1599		194		1980		2055		2024		947		722		122		314		405		92		644		57		230

		21626 E		Wendover		~ 220' 0"		Limnocythere staplini		25		0.521		0.204		0.230		0.528		0.219		0.381		0.225		0.291		0.3		127		92		27		71		17		6		8		12		360		4249		2212		3860		787		1112		256		2075		2353		2028		1241		704		155		211		339		80		490		76		143

		21626 F		Wendover		~ 220' 0"		Limnocythere staplini		25		0.527		0.210		0.221		0.560		0.221		0.297		0.224		0.265		0.3		205		145		44		118		28		9		13		21		583		6962		3666		6223		1305		1859		412		3537		3929		2074		2202		1169		258		364		569		108		847		128		225

								average				0.520		0.207		0.207		0.538		0.214		0.403		0.269		0.381				159		114		37		91		22		7		11		17		457

								stdev				0.008		0.006		0.034		0.018		0.011		0.111		0.046		0.113				29		20		8		18		4		1		2		3		84

								CV				1.6		3.0		16.3		3.4		5.0		27.5		17.2		29.6				18		18		23		19		18		21		19		19		18



		21597						ILC-A				0.406		0.218		0.466		0.441		0.123		0.254		0.165		0.287		0.1		1437		436		120		383		380		209		189		163		3318		5428		2204		1901		414		436		203		1096		1412		1062		623		1799		221		885		863		225		674		143		194

		21595						ILC-A				0.405		0.210		0.482		0.440		0.117		0.244		0.153		0.292		0.1		1446		433		121		376		373		206		188		164		3307		5392		2185		1873		394		429		207		1081		1368		1048		601		1748		205		870		854		212		664		131		194

		21596						ILC-B				0.699		0.441		0.406		0.833		0.329		0.585		0.498		0.698		0.1		960		489		63		642		490		267		263		279		3454		2937		2052		1766		779		232		94		990		1822		1040		1518		1918		632		878		913		513		853		455		596

		21596						ILC-B				0.698		0.433		0.449		0.818		0.322		0.577		0.485		0.682		0.1		979		496		61		645		499		272		268		284		3505		3032		2118		1821		789		223		100		974		1869		1052		1528		1987		639		909		949		524		887		460		605

		21597						ILC-C				0.860		0.855		0.337		1.091		0.824		0.810		1.054		1.155		0.0		368		323		8		453		306		184		182		184		2008		977		841		861		736		28		9		562		1072		989		1169		831		684		503		439		407		423		463		488

		21597						ILC-C				0.858		0.855		0.322		1.095		0.825		0.821		0.986		1.146		0.0		366		325		7		461		312		187		180		186		2025		985		845		875		748		28		9		539		1100		999		1204		854		705		513		452		421		434		446		497



								6M acid blank #1																						0		0		0		0		0		0		0		1		3		13		3		10		2		11		2		102		8		1956		14		6		3		3		5		3		30		3		18

								6M acid blank #2																						1		2		2		1		0		1		1		1		9		41		2		74		3		98		1		183		10		1805		14		19		2		11		9		16		31		31		26

								6M acid blank #3																						1		1		2		1		0		0		0		1		7		37		1		60		2		91		1		165		10		1979		16		14		2		12		5		11		30		18		23



		Notes:

		Asp = Aspartic acid; Glu = Glutamic acid; Ser = Serine; Gly = Glycine; Val = Valine; Phe = Phenylalanine; Ile = Isoluecine; Leu = Leucine

		L-hArg = L-homoArgenine, which is a synthetic internal spike used to caluclate amino acid concentrations.

		ILC = InterLab Comparison powders

		L stap = Limnocythere staplini



220' 0"



0.51981489422527161	0.5278868653983112	0.50737452167775021	0.52059501953584708	0.52659627953745602	0.21372367040593981	0.20809431320294502	0.19744223924714965	0.20377182529402624	0.20977020729551665	0.47577444682369741	0.17766335946313386	DL Asp





DL Glu







10' 0" Lstap	0.20758464561323578	0.22593090327061877	0.19261535279823325	0.21660559366093521	0.22549874583067364	0.23045375218150085	0.21573123390051879	2.8624494701190863E-2	3.6602684502267627E-2	2.6644667555992419E-2	2.7997156847259518E-2	3.7803682318335335E-2	3.7847115257668436E-2	3.0487804878048783E-2	11' 0" Lstap	0.26079508726567552	0.25865027404334717	0.24211459016582088	0.26312656884817431	5.8920704845814978E-2	6.1488673139158574E-2	4.4449424772150012E-2	5.8554873892297209E-2	59' 0" Lstap	0.37037780006686727	0.35899801748107874	0.36810085298544903	0.36091987695913286	0.35727109515260325	0.36704684025536188	8.4013353115726996E-2	7.7355536578423006E-2	8.6006109201985495E-2	8.7441977167231219E-2	8.7791633145615444E-2	8.8881775501493801E-2	102' 3" Lstap	0.41323054638302054	0.40982107669267753	0.40752521334367731	0.41140875619966016	0.41261443090895983	0.40746343223514386	0.41002660073510749	0.11660632556868637	0.11602678193067209	0.11603100299286317	0.11834750911300121	0.11661757061167907	0.11845425867507886	0.11139492866488071	170' 6" Lstap	0.39840106595602931	0.36990387802452768	0.39651299604235746	0.38119184455391353	0.17916666666666667	0.15204534253326762	0.14873713751169318	0.1288303559786152	220' 0" Lstap	0.51981489422527161	0.5278868653983112	0.50737452167775021	0.52059501953584708	0.52659627953745602	0.2124384236453202	0.22170542635658916	0.19633046542966726	0.21949140502912345	0.22076811222307763	rejected Lstap	0.17670688199569706	2.1645528836296536E-2	rejected Lstap	0.33926519280439649	0.47577444682369741	6.3541548577258813E-2	0.16918387141471525	102' 8" ooid	0.253284448518179	0.25703506184046299	0.2712739793408756	0.28214808787632223	0.24381287533947898	0.27369660495846143	8.5753176043557158E-2	8.5461689587426323E-2	8.360477741585233E-2	0.11181923522595598	8.9019033674963388E-2	0.10579121158242316	D/L Asp





D/L Val









59' 0"



0.37037780006686727	0.35899801748107874	0.36810085298544903	0.36091987695913286	0.35727109515260325	0.36704684025536188	9.3829453251088837E-2	8.9812073625949299E-2	9.3525482122599896E-2	8.78186186517909E-2	8.690184112322949E-2	9.4317964415534708E-2	0.33926519280439649	7.798057393923484E-2	DL Asp





DL Glu







11' 0"



0.26079508726567552	0.25865027404334717	0.24211459016582088	0.26312656884817431	5.5295470411892741E-2	5.5319744391063012E-2	4.7835413997556836E-2	5.5756906607781487E-2	DL Asp





DL Glu







10' 1"



0.20758464561323578	0.22593090327061877	0.19261535279823325	0.21660559366093521	0.22549874583067364	0.23045375218150085	0.21573123390051879	3.7679197878017094E-2	4.0954729610709881E-2	3.3511629486009158E-2	3.6479496091773957E-2	4.1287760008362075E-2	4.2114649681528664E-2	3.8936387546146978E-2	0.17670688199569706	3.0994824229780279E-2	DL Asp





DL Glu







110' 3"



0.41323054638302054	0.40982107669267753	0.40752521334367731	0.41140875619966016	0.41261443090895983	0.40746343223514386	0.41002660073510749	0.12712141688598053	0.12557845633467765	0.12323694549395632	0.12783555411114722	0.12896941695686653	0.12300954773060266	0.12906547781992622	DL Asp





DL Glu







110' 8"



0.253284448518179	0.25703506184046299	0.2712739793408756	0.28214808787632223	0.24381287533947898	0.27369660495846143	0.23519548814876917	0.23058608785365661	0.25391049572326446	0.26583175803402648	0.24772029293645167	0.23205389955083705	DL Asp





DL Glu







170' 6"



0.39840106595602931	0.36990387802452768	0.39651299604235746	0.38119184455391353	0.16745450248168278	0.14724426568105228	0.16711964727909645	0.14414281498967249	DL Asp





DL Glu







10' 0" Lstap	0.20758464561323578	0.22593090327061877	0.19261535279823325	0.21660559366093521	0.22549874583067364	0.23045375218150085	0.21573123390051879	3.7679197878017094E-2	4.0954729610709881E-2	3.3511629486009158E-2	3.6479496091773957E-2	4.1287760008362075E-2	4.2114649681528664E-2	3.8936387546146978E-2	11' 0" Lstap	0.26079508726567552	0.25865027404334717	0.24211459016582088	0.26312656884817431	5.5295470411892741E-2	5.5319744391063012E-2	4.7835413997556836E-2	5.5756906607781487E-2	59' 0" Lstap	0.37037780006686727	0.35899801748107874	0.36810085298544903	0.36091987695913286	0.35727109515260325	0.36704684025536188	9.3829453251088837E-2	8.9812073625949299E-2	9.3525482122599896E-2	8.78186186517909E-2	8.690184112322949E-2	9.4317964415534708E-2	102' 3" Lstap	0.41323054638302054	0.40982107669267753	0.40752521334367731	0.41140875619966016	0.41261443090895983	0.40746343223514386	0.41002660073510749	0.12712141688598053	0.12557845633467765	0.12323694549395632	0.12783555411114722	0.12896941695686653	0.12300954773060266	0.12906547781992622	170' 6" Lstap	0.39840106595602931	0.36990387802452768	0.39651299604235746	0.38119184455391353	0.16745450248168278	0.14724426568105228	0.16711964727909645	0.14414281498967249	220' 0" Lstap	0.51981489422527161	0.5278868653983112	0.50737452167775021	0.52059501953584708	0.52659627953745602	0.21372367040593981	0.20809431320294502	0.19744223924714965	0.20377182529402624	0.20977020729551665	rejected Lstap	0.17670688199569706	3.0994824229780279E-2	rejected Lstap	0.33926519280439649	0.47577444682369741	7.798057393923484E-2	0.17766335946313386	102' 8" ooid	0.253284448518179	0.25703506184046299	0.2712739793408756	0.28214808787632223	0.24381287533947898	0.27369660495846143	0.23519548814876917	0.23058608785365661	0.25391049572326446	0.26583175803402648	0.24772029293645167	0.23205389955083705	D/L Asp





D/L Glu









10' 0" Lstap	0.20758464561323578	0.22593090327061877	0.19261535279823325	0.21660559366093521	0.22549874583067364	0.23045375218150085	0.21573123390051879	0.13439523473959925	0.12434530952212888	0.10652331911742521	0.11281148983182619	0.12022533892780127	0.1198732136513922	0.112898425239461	11' 0" Lstap	0.26079508726567552	0.25865027404334717	0.24211459016582088	0.26312656884817431	0.15040828869962244	0.14778996765806329	0.12355260353768559	0.1607941529398931	59' 0" Lstap	0.37037780006686727	0.35899801748107874	0.36810085298544903	0.36091987695913286	0.35727109515260325	0.36704684025536188	0.2539702746570765	0.26247347888577099	0.26352296746152243	0.23515790314209289	0.25247327636374772	0.26040327491711213	102' 3" Lstap	0.41323054638302054	0.40982107669267753	0.40752521334367731	0.41140875619966016	0.41261443090895983	0.40746343223514386	0.41002660073510749	0.30204531219628084	0.2990434590290833	0.29770488712945947	0.30686080947680161	0.29851132016954413	0.29739345274861029	0.29590031685554885	170' 6" Lstap	0.39840106595602931	0.36990387802452768	0.39651299604235746	0.38119184455391353	0.50307876849260302	0.46302323821058217	0.52116000674422525	0.47246633040403518	220' 0" Lstap	0.51981489422527161	0.5278868653983112	0.50737452167775021	0.52059501953584708	0.52659627953745602	0.52316305951055053	0.55525606469002697	0.52377947525738955	0.52767151236929366	0.5602921714343887	rejected Lstap	0.17670688199569706	0.10392958189248663	rejected Lstap	0.33926519280439649	0.47577444682369741	0.22486761368412203	0.46080482701571701	102' 8" ooid	0.253284448518179	0.25703506184046299	0.2712739793408756	0.28214808787632223	0.24381287533947898	0.27369660495846143	0.28969830757910225	0.30701073599793038	0.33124287343215508	0.3300760982359045	0.27230134932533734	0.29476735077549743	D/L Asp





D/L Ala











AAR Summary

		UAL		Core		Depth (ft)		Depth (m)		Genus species		n		r		D/L Asp		stdev		CV		D/L Glu		stdev		CV		D/L Ser		stdev		CV		D/L Ala		stdev		CV		D/L Val		stdev		CV		D/L Phe		stdev		CV		D/L Ile		stdev		CV		D/L Leu		stdev		CV

		21620		Wendover		~ 10' 1"		3.1		Limnocythere staplini		7		1		0.216		0.013		6.0		0.039		0.003		7.9		0.087		0.017		19.5		0.119		0.009		7.7		0.032		0.005		15.3		0.069		0.018		26.2		0.026		0.004		16.4		0.033		0.016		47.7

		21621		Wendover		~ 11' 0"		3.4		Limnocythere staplini		4		0		0.256		0.010		3.7		0.054		0.004		7.1		0.196		0.026		13.1		0.146		0.016		10.8		0.056		0.008		13.8		0.119		0.048		40.7		0.064		0.020		31.6		0.117		0.061		52.7

		21622		Wendover		~ 59' 0"		18.0		Limnocythere staplini		6		1		0.364		0.005		1.5		0.091		0.003		3.6		0.246		0.030		12.4		0.255		0.011		4.1		0.085		0.004		4.9		0.259		0.038		14.6		0.100		0.005		5.0		0.194		0.080		41.3

		21623		Wendover		~ 102' 3"		31.2		Limnocythere staplini		7		0		0.410		0.002		0.6		0.126		0.003		2.0		0.258		0.015		5.9		0.300		0.004		1.2		0.116		0.002		2.0		0.286		0.036		12.7		0.130		0.006		4.3		0.156		0.035		22.8

		21625		Wendover		~ 170' 6"		52.0		Limnocythere staplini		4		0		0.387		0.013		3.5		0.156		0.013		8.0		0.104		0.025		23.7		0.490		0.027		5.5		0.152		0.021		13.6		0.313		0.046		14.6		0.147		0.040		27.6		0.177		0.105		59.0

		21626		Wendover		~ 220' 0"		67.1		Limnocythere staplini		5		1		0.520		0.008		1.6		0.207		0.006		3.0		0.207		0.034		16.3		0.538		0.018		3.4		0.214		0.011		5.0		0.403		0.111		27.5		0.269		0.046		17.2		0.381		0.113		29.6



		21624		Wendover		~ 102' 8"		31.3		ooids 		6		0		0.264		0.014		5.5		0.244		0.014		5.8		0.111		0.034		30.3		0.304		0.023		7.7		0.094		0.012		12.9		0.172		0.047		27.4		0.105		0.019		17.8		0.544		0.204		37.5



																																				pMol amino acid per vial

		UAL		Core		Depth (ft)		Depth (m)		Genus species		n		r		[Asp]		stdev		CV		[Glu]		stdev		CV		[Ser]		stdev		CV		[Ala]		stdev		CV		[Val]		stdev		CV		[Phe]		stdev		CV		[Ile]		stdev		CV		[Leu]		stdev		CV		[total]		stdev		CV

		21620		Wendover		~ 10' 1"		3.1		Limnocythere staplini		6		1		323		31		10		249		29		12		178		32		18		161		15		10		50		8		16		32		7		22		38		8		20		66		14		21		1097		133		12

		21621		Wendover		~ 11' 0"		3.4		Limnocythere staplini		4		0		202		75		37		126		45		35		74		25		34		106		43		41		23		9		38		13		5		39		12		4		35		21		7		35		577		210		36

		21622		Wendover		~ 59' 0"		18.0		Limnocythere staplini		6		1		181		25		14		111		18		16		49		12		24		89		14		16		24		3		14		7		1		20		10		2		18		14		2		18		484		77		16

		21623		Wendover		~ 102' 3"		31.2		Limnocythere staplini		7		0		221		18		8		151		12		8		55		6		12		115		9		8		31		2		8		9		1		13		13		1		9		18		2		9		613		51		8

		21625		Wendover		~ 170' 6"		52.0		Limnocythere staplini		4		0		65		11		17		45		10		23		22		8		36		42		9		21		11		4		36		5		2		31		5		1		28		9		2		26		203		46		22

		21626		Wendover		~ 220' 0"		67.1		Limnocythere staplini		5		1		159		29		18		114		20		18		37		8		23		91		18		19		22		4		18		7		1		21		11		2		19		17		3		19		457		84		18



		21624		Wendover		~ 102' 8"		31.3		ooids 		6		0		87		14		16		65		8		12		25		7		27		36		6		16		18		3		15		14		2		13		9		1		15		17		2		14		270		39		14



Asp	0.21634574675081661	0.25617163008075444	0.36378574715008211	0.41029857949974957	0.38650244614420698	0.52045351607492718	3.072384	3.3528000000000002	17.9832	31.165800000000001	51.968400000000003	67.055999999999997	Glu	3.8709121471792542E-2	5.3551883852073517E-2	9.1034238865032202E-2	0.12640240219045101	0.15649030760787599	0.20656045108911547	3.072384	3.3528000000000002	17.9832	31.165800000000001	51.968400000000003	67.055999999999997	Ala	0.11872461871851915	0.1456362532088161	0.25466686257122045	0.29963707965790404	0.48993208596286142	0.5380324566523299	3.072384	3.3528000000000002	17.9832	31.165800000000001	51.968400000000003	67.055999999999997	Val	3.2286800865823286E-2	5.5853419162355193E-2	8.5248397451746005E-2	0.11621119679383736	0.15219487567256068	0.21414676653675552	3.072384	3.3528000000000002	17.9832	31.165800000000001	51.968400000000003	67.055999999999997	D/L amino L. staplini





Depth (m)









Asp	322.52682161799504	201.53895192325649	180.8646689824154	221.3635769993698	64.641382235260423	158.96384257243878	3.072384	3.3528000000000002	17.9832	31.165800000000001	51.968400000000003	67.055999999999997	Glu	249.25998340288396	125.94058273967053	110.6213290282189	150.65655530246713	44.943297357684173	113.75450292543542	3.072384	3.3528000000000002	17.9832	31.165800000000001	51.968400000000003	67.055999999999997	Ala	160.53989949216907	105.80950723251735	88.554067705480364	114.63324442845214	41.638266694439608	91.39424777825927	3.072384	3.3528000000000002	17.9832	31.165800000000001	51.968400000000003	67.055999999999997	Val	50.475760640755041	23.100059809915287	24.386008634627558	30.618046393959439	10.922949269314049	21.769712537812005	3.072384	3.3528000000000002	17.9832	31.165800000000001	51.968400000000003	67.055999999999997	total	1096.9049689491428	576.97475849187231	484.19245470673849	612.68567338919945	203.22774079175429	457.02147902026007	3.072384	3.3528000000000002	17.9832	31.165800000000001	51.968400000000003	67.055999999999997	[amino]  (pMol/vial)  L. staplini





Depth (m)













